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CALCULATION OF NITROGEN 
RATES FOR QUOTA WHEAT 
By M. L. MEATON, Research Officer, Plant Research Division 
WHEAT delivery quotas well below previous production levels on many farms have created 
strong farmer interest in alternative land uses and economic production methods. 
Farmers must determine their most economic 
nitrogen fertiliser rate for wheat in the light of 
expected yields and alternative land uses avail-
able to them. 
Expected yields 
Information in the preceding article, "Nitro-
gen Fertilisers and Cereals", enables farmers to 
estimate their wheat yields for various rates of 
nitrogen applied correctly at the recommended 
time. Farmers may know from personal ex-
perience what yields to expect on their farms. 
It is most important that farmers be guided 
by their local knowledge, particularly of the 
alternative land uses to cereal production, tak-
ing into account factors which vary between 
farms such as soil types, management practice 
and capital availability. 
The examples in this article relate to a second 
crop grown on land which has previously been 
used for clover pasture. This situation is one 
in which nitrogen is frequently applied. A 
greater response to nitrogen would be expected 
on subsequent crops and on land which has 
not been sown to legumes. 
For a second crop on old clover land, an 
application of fertiliser containing about 50 lb. 
of actual nitrogen will give near-maximum 
wheat yields in any rainfall zone of the wheat-
belt. Yields without nitrogen will be about 70 
per cent, of the maximum obtainable with 
nitrogen, and highest in the drier areas. Thus 
the area required to produce a given wheat 
quota with nitrogen fertiliser can be about 20 
per cent, less than the area required without 
nitrogen. 
In most cases, nitrogen fertilisers on quota 
wheat crops on old clover land will only be 
profitable if sufficient extra income is obtained 
from the land saved. 
Alternative land uses 
Alternative sources of income from this saved 
land can be compared by a budgeting technique 
known as gross margin analysis. Gross margins 
are the difference between total returns and 
variable costs—the money spent on such things 
as fertiliser, stock transport, veterinary supplies, 
fuel, seed, crop sprays and insurance on stock 
and crops. Gross margins aren't actual profits 
as they don't allow for the fixed cost of owning 
the land, sheds, fences, dams, etc. 
As a guide to the income that could be ob-
tained from land saved by the use of nitrogen 
fertilisers on wheat crops, gross margins for 
the most profitable crop alternatives and three 
livestock enterprises in the three wheatbelt 
zones are calculated in Tables 1 and 2. The 
calculations are based on the assumptions listed 
below each table. A gross margin greater than 
$9.50 per acre for wheat would be expected in 
all zones. 
Linseed and lupins at present are only 
recommended by the Department of Agricul-
ture in the over-18-inch rainfall southern por-
tion of Zone C (for zone classifications see 
preceding article). Rape is more generally 
recommended in the over-18-inch rainfall areas. 
Calculations 
In the following sections a number of case 
studies have been calculated to demonstrate 
the use of gross margin analysis in the calcula-
tion of nitrogen applications. These are repre-
sentative of expected returns (at current prices) 
and are not presented as actual recommenda-
tions. 
We will use as an example a farmer aiming 
to produce 16,000 bushels of wheat. If his 
farm is located in the drier Zone A, growing 
barley is his most profitable ($2.70 gross mar-
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gin) alternative to wheat. He can use 1,160 
acres without nitrogen to produce his wheat, 
or he can apply nitrogen using the land not 
used for wheat to grow barley. 
Calculation of the optimal nitrogen rate of 
application is shown worked out in Case 1. 
With barley as an alternative it will be more 
profitable to use 11.5 lb. of nitrogen. How-
ever, as the nitrogen has only increased the 
profit by 5 cents an acre, the farmer would 
probably use the whole area for wheat pro-
duction without nitrogen. 
A farmer with baby beef as an alternative 
in the wetter Zone C should apply about 46 
lb. of nitrogen to 536 acres (Case 2). If he is 
unable to purchase extra stock, and decides to 
grow barley which only returns $5.80 per acre, 
it will be more profitable to use a lower applica-
tion rate, about 23 lb. of nitrogen (Case 3). 
If a soil type had been used in Zone C 
which was less responsive to nitrogen, or yields 
lowered by incorrect methods or time of ap-
plication, it may be more profitable to use an 
even lower fertiliser rate. Similarly a more 
responsive soil in Zone A combined with a 
favourable season may make the use of nitro-
gen profitable. 
Farmers should review their use of nitrogen-
ous fertiliser, taking into account capital availa-
bility, expected yields and cost of production. 
The figures used in this article are only a guide. 
They will vary considerably both between farms 
and districts. Farmers are encouraged to re-
calculate the gross margins using their own 
estimates. District advisers may be consulted 
to assist in determining final application rates. 
In the following case studies the nitrogen rates are in pounds of actual nitrogen. For conversion 
to rates of various fertilisers, see the preceding article. 
Case 1.—Low rainfall, Zone A: Barley as an alternative— 
Land required for quota-acres 
Cost of applied nitrogen 
Other variable costs for wheat 
Wheat return 
Land available for barley-acres 
Barley gross margin 
Gross margin 
Nitrogen (lb) applied to wheat 
0 11 5 4 6 0 
1,160 
0 
$ per acre 
$ 
0 
7,245 
16,000 
0 
8,755 
7-55 
1,038 
122 
$ 
954 
6,539 
16,000 
329 
940 
220 
S 
3,459 
5,922 
16,000 
594 
8,836 7,213 
7-60 6-20 
Case 2.—Higher rainfall, Zone C: Baby beef as an alternative— 
Land required for quota—acres 
Cost of applied nitrogen .... 
Other variable costs for wheat 
Wheat return 
Land available for beef—acres 
Beef gross margin 
Gross margin 
Nitrogen (lb) applied to wheat 
0 
696 
0 
$ per acre 
S 
0 
4,385 
16,000 
0 
11,615 
16-60 
4 6 0 
536 
164 
$ 
1,971 
3,377 
16,000 
2,361 
13,012 
18 60 
69 0 
$ 
523 l 
2,887 
3,295 
16,000 
177 
2,548 
12,366 
17-65 
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Case 3.—Higher rainfall. Zone C: Barley as an alternative—• 
Land required for quota—acres 
Cost of applied nitrogen 
Other variable costs for wheat 
Wheat return 
Land available for barley—acres 
Barley gross margin 
Gross margin 
696 
$ per acre 
Nitrogen (lb) applied to wheat 
0 
4,385 
16,000 
0 
11,615 
16-60 
23 0 
584 
116 
1,074 
3,679 
16,000 
673 
11,920 
17 00 
46 
536 
164 
1,972 
3,377 
16,000 
951 
11,602 
16-60 
Table 1.—Gross margins of cropping enterprises ($ per acre) for the second crop on old clover land. 
Costs— 
Cultivation and seeding 
Seed 
Superphosphate 
Nitrogen rate lb per acre 
Cost nitrogen 
Crop Sprays 
Harvesting 
Zone A 
Barley 
2-25 
0-85 
100 
11-5 
0-95 
2 0 0 
Zone B 
Oats 
2-25 
0-75 
100 
18-5 
1-50 
2 0 0 
Barley 
2-25 
0-85 
100 
27-5 
2-20 
2 0 0 
Zone C 
Oats 
2-25 
0-75 
1-00 
18-5 
1-50 
2-00 
Barley 
2-25 
0-85 
100 
3-70 
300 
200 
Linseed 
2-25 
1-95 
100 
4 1 0 
3-30 
1-80 
3 0 0 
Rape-
seed 
2-25 
0-85 
100 
4-10 
3-30 
3-30 
3 0 0 
Lupins 
2-25 
3-95 
100 
1-80 
3 00 
Total Variable Costs 
Returns— 
Yield* (bu.) 
Grain Sales 
Gross Margin 
7 05 
18 
9-35 
2-30 
7-50 
27 
9 0 0 
2-50 
8-30 
24 
11-80 
3-50 
7-50 
35 
11-50 
4 0 0 
9-10 
30 
14-90 
5-80 
13-30 
15 
2400 
10-70 
13-70 
15 
2700 
13-30 
1200 
15 
21-00 
9 0 0 
Assumptions: 
Lupin seed is inoculated and lime pelleted. 
Prices: 
Oats $0.33 per bu. 
Barley $0.49 per bu. 
Rape $1.80 per bu. 
Lupins $1.40 per bu. 
Linseed $1.60 per bu. 
Alternative crop prices can change—prices given represent current estimates at the farm. 
* Substantial degrees of risk are associated with the various alternative crops and farmers should rely on 
personal or local experience for yield estimates. 
97 
•7361 (2) Journal of Agriculture, Vol 12 No 4, 1971
Table 2.—Average annual gross margin of livestock enterprises ($ per acre). 
C o s t s -
Fertiliser 
Livestock Charges 
Hay Costs 
Transport 
Interest Payment 
Variable Costs 
Returns— 
Sale Stock 
Wool 
Returns 
Gross Margin 
Zone A 
Baby 
Beef 
1-25 
0-35 
1 0 0 
5 0 0 
1-20 
8-80 
11-40 
.... 
11-40 
2-60 
Steers 
1-25 
0-35 
1 0 0 
5 0 0 
1 0 0 
8-60 
10-50 
10-50 
1-90 
Ewes 
1-25 
1 -65 
0-20 
0-50 
0-60 
4-20 
2-00 
3-60 
5-60 
1-40 
Baby 
Beef 
1-25 
0-50 
1-00 
5 0 0 
1-50 
9-25 
18-50 
18-50 
9-25 
Zone B 
Steers 
1-25 
0-50 
1 0 0 
5 0 0 
1 1 0 
8-85 
1800 
18-00 
9 1 5 
Ewes 
1-25 
2-50 
0-20 
0-50 
0-80 
5-25 
3-60 
4-50 
8-10 
2-85 
Baby 
Beef 
1-60 
0-60 
1-00 
5 0 0 
1-90 
1 0 1 0 
24-50 
24-50 
14-40 
Zone C 
Steers 
1-60 
0-60 
1 0 0 
5 0 0 
1-60 
9-80 
2 4 0 0 
2 4 0 0 
14-20 
Ewes 
1-60 
4-20 
0-20 
0-50 
1 1 0 
7-60 
5-20 
7-70 
12-90 
4-30 
Assumptions: 
1. Stocking rates— 
Zone A Zone B Zone C 
1 cow per 5.5 acres 1 cow per 4 acres 1 cow per 3.5 acres 
1.5 ewes per acre 2 ewes per acre 2.5 ewes per acre 
2. The gross margin for sheep and cattle enterprises is based on the purchase of stock (with capital 
borrowed at 7 per cent.). For Zone A it will be four years for ewes before a profitable margin is 
attained, six years for baby beef and eight years for steer beef. The interest payment reflects the 
investment required in livestock, which has to be borrowed or supplied by the farmer. Further details 
on these livestock investments can be obtained from the Rural Economics Section of the Depart-
ment. It is emphasised that the figures used in the calculation of gross margins are only representa-
tive of the enterprise and may vary considerably between properties. 
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